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Myocardial Preconditioning During Repeated
Daily Ischemic Episodes
FOP vs baseline: *p < 0.05, **p < 0.01; FOP vs placebo: +p < 0.05, ++p < 0.01, +++p
< 0.001
Conclusion. These results indicated that FOP is beneficial to patients
with stable angina pectoris. It prolongs exercise duration, decreases angi-
nal episodes and total ischemic burden.
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Myocardial preconditioning was described in animal experiments and also
on repeated coronary occlusions during coronary angioplastv, however, it
has never been described during daily life. Twenty-three patients with proven
coronary disease and episodes of ischemia on Holter monitoring were in-
structed to walk the same route, which previously caused myocardial is-
chemia, 3 times within 45 minutes (15 minutes each walk). The duration of
ischemia (per patient), maximal ST depression (STD), and the ST level at a
uniform heart rate (normalized STD) for all 3 walks for every patient were
recorded.
Reduction in Exercise Threshold to Post-prandial
Angina Occurs After Carbohydrate, but not Fat or
Protein, and Independently of Myocardial Oxygen
Consumption
Ragavendra R. Baliga, Leah J. Burden, Jaspal S. Kooner. Royal Postgraduate
Medical School, Hammersmith Hospital, London, UK.
(SDNN), coefficient of variation, rMSSD and pNN50. Spectral analysis using
a Fourier transform algorithm resulted in total power, low (0.04-0.15 Hz) and
high (0.15-0.40 Hz) frequency components.
At baseline, the total duration of MI was 11.4 ± 13.9 minutes (mean per 24
hours ± SOl, the total number of episodes was 2.2 ± 2.3. Metoprolol reduced
the total duration of MI -6.0 minutes (-11.1, -1.0), (mean per 24 hours and
95% CII; the total number of episodes decreased -1.3 (-2.2, -0.5). These
changes were significantly more pronounced in patients with a low SDNN at
baseline: the total duration of MI decreased -8.7 minutes (-14.5, -2.8) and
the total number of episodes -1.9 (2.9, -0.8). In patients with a high SDNN at
baseline, however, only non significant trends were observed. Similar results
were obtained when patients were divided using the other HRV parameters,
but not when using heart rate at baseline. Furthermore, similar results were
also found for changes in silent MI. Diltiazem reduced only the total duration
of MI by -4.9 min{-9.7, -0.1). the other parameters did not show significant
changes. Also, no significant changes were observed in relation to HRV
We conclude therefore, that especially patients with reduced HRV at base-
line respond to treatment with metoprolol. This differential pattern is not ob-
served with diltiazem. Our results indicate, that analysis of HRV can be useful
in selecting patients who will benefit from treatment with beta blockers.
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Angina 1 mmSTDEP Peak Exercise
TA (secl RPP x 10-3 TST (sec) RPP x 10-3 Time (sec) RPP x 10-3
WM 141 ± 20 16 ± 07 141 ± 20 17 ± 1.2 317 ± 62 18 ± 1.2
eM 109±17' 18± 10 109 ± 17' 18± 1.4 254 ± 66* 20 ± 1.2
FM 157 ± 59 17 ± 1.0 157 ± 21 19± 1.2* 287 ± 62 20± 12
PM 149 ± 64 18 ± 0.5* 149 ± 22 18 ± 1.0 291 ± 65 20 ± 1.1*
Conclusion: 1. Decrease in time to angina, 1 mm ST DEP. and peak ex-
ercise occur after carbohydrate meal but not fat meal or protein meal. 2.
This is not accompanied by a rise in rate-pressure product after carbohy-
drate meal unlike fat meal and protein meal. 3. Decreased exercise threshold
to post-prandial ischaemia after carbohydrate meal occurs independently of
increased myocardial oxygen consumption, suggesting 'steal' mechanisms
contribute.
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Walk p
1 2 3 walk 1 vs 2 walk 1 vs 3
Ischemia Duration (secl 514 228 253 0.003 0.003
Maximal STD (mm) 2.21 161 1.43 0.001 0.0002
Normalized STD (mml 1.95 1.41 118 0.0002 0.00001
Max. Heart Rate (b/min) 113 112 113 0.793 0.974
These data indicate that during repeated ischemic episodes, for the same
maximal heart rates, there was a reduction in duration of ischemia, in maxi-
mal ST depression and a reduction in the normalized STD.
This is the first description of myocardial preconditioning during daily life,
and it may provide explanation for the well-known phenomenon of "walk-
through-angina".
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Previous work in our lab has shown that direct current (DC) shocks gener-
ate free radicals, which may be toxic to the myocardium. We hypothesized
that administration of free radical scavenging enzymes prior to shock deliv-
ery would attenuate the generation of free radicals. We used a newly devel-
oped and validated technique for real time quantitation of free radical pro-
duction: ascorbyl free radical (AFR) concentration in coronary sinus blood,
measured by electron paramagnetic resonance. In 10 open-chest dogs, 75J
and 100J epicardial shocks were administered during NSR. Then superoxide
dismutase (SOD, 15,000 f.L!kg) and catalase (CAT. 55,000 u!kg) were given as
a continuous infusion. Ten mins. after initiating the SODICAT infusion, 75J
and 100J shocks were repeated. Four control dogs received normal saline
instead of SODICAT.
Results:
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Effects of Fructose-1,6-Diphosphate in Patients
with Stable Angina Pectoris
We investigated the role of food constituents in mechanisms contributing
to post-prandial angina (PPA). Studies were performed in 8 males (aged 60
± 3 yrs). with reproducible PPA, after an overnight fast. off drugs (except
GTN) for 3 days. HR, BP. rate pressure product (RPPI, time to onset of angina
(TA) and 1 mm ST depression (TST), plasma noradrenaline (NOR, nmolll) and
adrenaline (AD, nmolM, were measured before, 30 min after water (WM). liq-
uid carbohydrate (eM), fat (FM). and protein (PM) meals, and during exercise
(Bruce protocol). Meals were isocaloric (1 000 cal). isovolumic, and adminis-
tered in random order, on separate days. HR, BP. and RPP increased to similar
levels 30 min after CM, FM and PM, compared to WM. During exercise TA.
TST and ED were reduced after CM, but not FM or PM, compared to WM (*
~ p < 0.05). RPP was unchanged after CM, but increased after FM and PM,
compared to WM. Plasma NOR rose after CM (3.4 ± 0.4 to 4.9 ± 04*) and
FM (3.1 ± 0.3 to 4.2 ± 0.2*), but not after PM or WM. Plasma AD did not rise
after meals.
Experimental studies showed that fructose-1,6-diphosphate (FOP) supplied
exogenously improved hemodynamic parameters, attenuated electrocardio-
graphyassessed injury and loss of ATP from ischemic myocardium. The ef-
fects of FOP were evaluated in 42 patients with stable angina pectoris using
a double blind, placebo-controlled, crossover trial design. After their angina
was stabilized, the patients were randomly assigned to sequence group A
or B. Group A received a placebo intravenously (iv) 2 times daily for 10 days
and then FOP 109 iv. 2 times daily for 10 days. Group B received the same
treatment in the reverse order. Treadmill exercise tests and Holter-monitoring
were performed before and in the last two days of placebo or FOP treatment.
The differences in outcome between placebo and FOP were the following.
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x ± SO.. *p < 0,05 post V5. pre. Area = integrated area under AFR concentration vs. time
curve
